INTRODUCTION
The histogenesis and classification of fibrohistiocytic lesions that involve bones are confusing and overlap several entities such as metaphyseal fibrous defect, non-ossifying fibroma, fibrous cortical defect, fibroxanthoma, and benign fibrous histiocytoma (BFH). 1 BFH of somatic soft tissues is a well-recognised entity. 2 However, BFHs occurring in the bone are rare and still raise controversy. A number of authors have proposed that BFHs occurring in the bone should be considered as a separate entity. 3, 4 Histologically, these BFHs are composed of fibroblasts and histiocytes, and are arranged in a storiform pattern which is similar to non-ossifying fibroma and metaphyseal fibrous defect. These are commonly encountered in childhood and arise from self-limiting processes. We report a case of BFH of the radius in association with congenital dislocation of the radial head. This combination is highly unusual.
CASE REPORT
An 18-year-old male student was admitted to St. John's Medical College Hospital in Bangalore, India, in October 1999, with complaints of pain and swelling around his left wrist for 4 months. Two months prior to this visit, he went to a local hospital and had a biopsy performed, the details of which are not available to us. The patient noticed an increase in the size of the swelling following the biopsy. On examination, he had a 6 cm x 5 cm, diffuse, firm, tender, non-pulsatile, fixed swelling developing in the distal radius. A fixed flexion deformity of 20 degrees of the left elbow, with further flexion up to 120 degrees, was observed. A bony, hard, oval mass was palpable on the posterolateral aspect of the left elbow. The mass extended to the proximal radius and shifted along with the movements of the forearm. Terminal ranges of movements of the left forearm were painful and restricted. There was no distal neurological or vascular deficit, and the regional lymph nodes were not palpable clinically.
Radiographs of the left forearm showed that a geographic type of lytic lesion occurred in the metadiaphyseal region of the distal radius, with surrounding sclerosis that had no soft-tissue shadow or periosteal reaction. Multiple coarse trabeculations were seen within this lesion (Fig. 1a) . Radiographs of the left elbow showed a posterolateral dislocation of the radial head-a small, dome-shaped head with a long radial neck (Fig.1b) . Results of all laboratory tests were normal. Magnetic resonance imaging (MRI) revealed areas of destruction of the distal third radius involving the metadiaphyseal region but sparing the epiphysis. The mass appeared hypointense on T1-weighted images ( Fig. 2a ) and turned hyperintense on T2-weighted images (Fig. 2b ). An associated large soft-tissue mass that extended anteromedially, and minimal sclerosis of the adjacent portion of the radius was observed. The patient underwent wide resection of the tumour and reconstruction using ipsilateral proximal fibular autograft arthroplasty under general anaesthesia. The resected margin was 3 cm from the t u m o u r. T h e g r a f t w a s a n c h o re d w i t h a n intramedullary Kirschner wire. The limb was immobilised in an above-elbow cast for 12 weeks postoperatively.
Gross morphologically, the resected bone was 8.5 cm in length and a lobulated mass measuring 5.2 cm x 5 cm x 1.2 cm was formed distally. A section through the bone revealed that the distal end was replaced by a grey-white, fibrotic mass that broke the cortex and extended into the adjacent soft tissue. Microscopy showed sheets of spindle cells arranged in fascicles and in a storiform pattern with involvement of the bone at the foci. The cells had elongated bland nuclei, moderate to abundant cytoplasm, and indistinct cell margins (Figs. 3a and 3b ). Because no abnormal or mitotic figures were identified, and the adjacent skeletal muscle bundles were not involved, a final diagnosis of BFH was made.
The patient was assessed clinically and radiologically in regular follow-up sessions. Radiographs showed gradual incorporation and healing at the graft site. The Kirschner wire was removed at the end of 4 months. The patient suffered stiffness of the wrist, which improved after a course of physiotherapy.
17 months after the initial surgery, the patient developed pain in the forearm, which was insidious and hampered his daily activities. Clinically, there was tenderness over the distal ulna and fibular graft, and the regional lymph nodes were not palpable. Radiographs of the forearm showed multiple lytic areas in the fibular graft and the distal ulna (Fig. 4) . Chest radiographs were unremarkable.
A second surgical procedure was planned for the recurrence of the tumour. We decided to excise the lower half of the ulna and incorporate the fibular graft, then rotate the proximal radius to the wrist and attach it to the remaining ulna, thus creating a single-bone forearm (Fig. 5a ). This operation was performed 20 months after the first operation. The limb was immobilised in an above-elbow cast for 12 weeks postoperatively. On gross examination, the resected specimen consisted of 2 tubular bones, each was 9 cm in length with a firm, brown mass measuring 5 cm x 4 cm attached. A grey-white tumour of 6 cm x 2 cm involving both the bones and the soft tissue around them was observed after sectioning the specimen. The surgical margin was free of the tumour and the microscopic findings of the tumour were similar to the one described earlier.
The patient was well for 9 months after the second surgery, but developed pain and swelling on the left forearm again. Radiographs showed multiple lytic lesions in the transplanted radius, along with implant failure (Fig. 5b ). An above-elbow amputation was therefore carried out.
DISCUSSION
Many authors have used the term BFH to describe a lesion that shares similar microscopic findings with the one in this case.
1,5,6 Dahlin 7 described a benign and atypical lesion of malignant fibrous histiocytoma in 1978. Since then, only a few reports on BFH have been described. 2, 6, 8 BFH is microscopically identical to nonossifying fibroma and metaphyseal fibrous defect, which are commonly seen in children. 5 Metaphyseal fibrous defects are seen in children younger than 10 years and usually do not require treatment. 9 Nonossifying fibromas are seen in children between 5 and 15 years of age, and are usually asymptomatic unless accompanied by a pathological fracture. They are generally accepted to be developmental defects, which stem from self-limiting processes and have low recurrence rates. 7, 10 Despite sharing a similar microscopic appearance and a common symptom of pain, BFH can be clinically differentiated from non-ossifying fibroma, which is usually seen in older age-groups. 2 Radiologically, BFHs, though well-defined, do not always have sclerotic margins and are not always confined to the metaphysis. 2 These lesions are mostly located in the ilium and sacrum, but they also occur in the long bones and almost always involve an epiphyseal or diaphyseal component. 6 BFHs may occasionally show indistinct borders with an aggressive pattern. 3 These tumours can be locally aggressive and may recur after curettage. 6 The differential diagnosis of BFH of epiphyseal origin is giant cell tumour. 2, 8 BFHs may represent the quiescent variety of giant cell tumours that undergo spontaneous regression. 9 Bertoni et al. 8 reported that 10 out of 350 cases of giant cell tumours had histological features identical to those of BFHs.
Curettage and bone grafting is a common treatment modality for BFH. Three out of 8 patients in Clarke's series 2 had recurrences, which led to amputation in 2 patients. Malignant transformation has not been reported so far. BFH was diagnosed in one patient of Dahlin's series 11 who had recurrence and was amputated 41 months after the initial excision. The patient also developed pulmonary metastasis and underwent 3 resections for the metastasis.
BFH should also be differentiated from xanthoma of the bone, which radiologically resembles nonossifying fibroma and osteoblastoma. Some consider these lesions as neoplastic processes under the broad category of BFH, 12 whereas others consider primary xanthoma of bone as a separate entity. 5 Of 33 cases of BFHs reported in the literature and shown in the Table, 26 cases had pain as the chief symptom, 5 of the 26 cases also presented with pathological fractures. Six of the 33 cases had recurrences and 4 of the 6 cases eventually resulted in amputations.
In our patient, the diagnosis of BFH was based on clinical features such as his age at onset and the symptom of pain, and was later confirmed radiologically and histologically. A feature that was not typical in this case was the sclerosis seen in a small segment, which could be due to the previous surgery.
Incidentally, our patient also had a congenitally dislocated radial head, with volar bowing of the ulna. This association did not fit into any known syndromes of musculoskeletal anomalies. We agree with Dahlin 7 that BFH and non-ossifying fibroma are different clinically and that the clinical and radiological characteristics of BFH are much more aggressive.
In light of our experience and review of cases in the literature, wide excision proved inadequate to prevent local recurrence. This suggests that a more aggressive approach was required to treat this so-called 'benign' tumour. Fibrous histiocytoma occurring in the bone should be considered separately as a locally aggressive lesion.
